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Abstract

First recognized in late February 2003, severe acute respiratory syndrome (SARS) was success-
fully containedinlessthen4 months. SARSisresponsi blefor thefirst pandemic of the21% century.
After first appearing in Gunagdong in mainland China, it spreaded to 29 countries, affected more
than 8000 patients and caused 774 deaths. The major clinical featuresinclude persistent fever,
myalgia, malaise, dry cough, headache, and dyspnea. Common laboratory features include
lymphopenia, thrombocytopenia, rai sed al aninetransaminases, | actate dehydrogenase, and cresat-
ine kinase. Fever isthe most common symptom on presentation, however, older subjects and
patientswith comorbidsmay have atypical symptom. The combination of compatibleclinical, ra-
diological and laboratory findings should aert the physicians on making the diagnosisof SARS.
Management of SARSfocuses on prevention and containment of spreading. Treatment protocols
includingantivira agents, steroidandventilator usearedtill controversid. Intheabsenceof avaccine,
themost effectiveway tocontrol anew vird diseasesuchas SARSistobresk thechainof transmission,
whichisaccomplished viagood basi ¢ public health measure and infection control measures.(Ann
Disaster Med. 2005;3 Suppl 2: S52-S56)
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Introduction
First recognized inlate February 2003, severe
acuterespiratory syndrome (SARS) was suc-
cessfully containedinlessthen4 months. On5
July 2003, WHO reported that thelast human
chainof transmissionof SARShad beenbroken.
Inthe4 month epidemic period, morethen 8000
probable cases were reported in 29 countries
andregionswith adeathtoll of 774.1 (Table 1)
A novel coronavirushasbeenidentified

asthe pathogen responsible for SARS.%* Fe-
ver followed by arapidly progressiverespira
tory compromisethat may lead to therequire-
mentof mechanica ventilationandintensvecare
isthe key complex of the syndrome. From its
rapid development and severity of infection,
SARSiscompatiblewiththe Black Death Dis-
ease —the plague of the 13th century. Dueto
the coordinated response to SARS by the
medica and scientificcommunity, it urged un-
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derstanding and control of epidemic rapidly.
Theoutbresk of SARS demonstrates drameati-
cally the global havoc that can bewreaked by
anewly emerginginfectiousdisease.

Spreading of the Disease

The early cases of SARS appeared to have
originated in southern China. In November
2002, reportsof ahigh contagioussevereatypi-
ca pneumoniabegantoemergefrom Guandong
Province® Theconditionwasparticularly preva-
lent among healthcare workers and members
of their household. Many caseswere rapidly
fatal > Local hedlth official sreported 305 cases
and 5 desaths of the unknown disease to the
WHO at 9 February 2003. Chinese Ministry

of Healthinformed the WHO that the outbreak
inGuandongcong stedwithatypica pneumonia.
Further investigationsruleout anthrax, pulmo-
nary plague, leptospirosis ,and hemorrhagic
fever. Chlamydiapneumoniawasoncebdlieved
to bethe cul prit according to thereport of Chi-
neseMinistry of Hedlth presented at the end of
February 2003.5" Retrospectiveanaysisof 55
casesin Guangzhou showed positive antibod-
iesto SARS CoV in 48. Genetic analysis
showed that the SARS CoV isolated from
Guangzhou shared the same origin with those
inother countries, withaphyl ogenetic pathway
that matched the spread of SARSto other parts
of theworld.®

SARSwascarried out of Guandong Prov-

Table 1. Summary table of areas that experienced local transmission of SARS during
the outbreak period from 1 November 2002 to 31 July 2003

Country Area From To
Canada Greater  TOroNto o3 k.03 2-3ul-03
Area
New Westminster
Canada (within the Greater 28-Mar-03 5-May-03
Vancouver Area)
China Beljing 2-Mar-03 18-Jun-03
China Guangdong 16-Nov-02 7-Jun-03
China Hebei 19-Apr-03 10-Jun-03
Hong Kong
. Specid
China Administrative 15-Feb-03 22-Jun-03
Region
China Hubei 17-Apr-03 26-May-03
China Inner Mongolia 4-Mar-03 3-Jun-03
China Jilin 1-Apr-03 29-May-03
China Jiangsu 19-Apr-03 21-May-03
China Shanxi 8-Mar-03 13-Jun-03
China Shaanxi 12-Apr-03 29-May-03
China Tianjin 16-Apr-03 28-May-03
China Taiwan 25-Feb-03 5-Jul-03
Mongolia Ulaanbaatar 5-Apr-03 9-May-03
Philippines Manila 6-Apr-03 19-May-03
Singapore Singapore 25-Feb-03 31-May-03
Vietnam Hanoi 23-Feb-03 27-Apr-03

http://www.who.int/csr/sars/areas/areas2003_11 21/en/print.html

Data reported from WHO website
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ince on 21 February 2003, when an infected
64 year old nephrologist visited Hong Kong.
He spent asingle night on the 9" floor of aho-
tel and was admitted to a hospital on 22
February. Ten days later, he died of severe
pneumonia. At least 16 hotel guestsand visi-
tors had been infected by the nephrologist. As
aresult of therel atively long incubation period
of 10-14 daysin some cases, SARS spreaded
rapidly and globally by internationa traveling
to their destined citieswithout any symptoms
beforether arrival. Thisisbdlievedtohavebeen
thesource of infection caus ng subsequent out-
breaks of SARSin Hong Kong,**° Vietnam,"
Singapore,** Taiwan,®* and Canada.®* These
countries then became the hot zones of the
disesse, characterized by rapidincreasedinthe
number of cases, especialy inhea thcarework-
ers and their close contacts. In these aress,
SARS first appearsin the hospital settings,
wherehedthcareworkersexposed themsalves
to theinfectious agent without barrier protec-
tion dueto unawarenessthat anew diseasehad
surfaced. All of theseinitia outbreaksweresub-
sequently characterized by chains of second-
ary transmissionoutsidethehedlthcareenviron-
mentandcausadfurther soreadingincommunity.
10, 14-15

On 28 February 2003, Dr Carlo Urbani,
aWHO officid basedinVietnam, wasalarmed
by these cases of atypical pneumoniain the
French Hospital, where he has asked to assi&t.
Heisconcernedit might beavianinfluenzaand
notifiedtheWHO Regiond Officefor theWest-
ernPacific. Following mounting reportsof cases
among staff in the Hanoi and Hong Kong
hospitals, WHO issued a global alert about
cases of severe atypical pneumonia on 12
March.® The alert was heightened after cases

SARS 4

wereaso identified in Singapore and Canada.
Travel advisory wasalso included inthe alert
issued on 15 March, which advising al indi-
vidua straveling to affected areasto bewatch-
ful for the development of symptomsfor ape-
riod of 10 days after returning.’®* A new
coronavirus was identified on 24 March, its
sequence was determined on 12 April. Labo-
ratory method including serological testsand
reverse-transcriptase polymerase chain reac-
tion (RT-PCR) were developed for case
identification. 3" Casedefinitionwasa sopub-
lished by CDCandWHO. On5July 2003, WHO
announced that thelast known chain of human-
to-human transmission of the SARS CoV had
been broken in Taiwan, which brought an end
totheinitial outbreak of SARS.*®

Epidemiology

Fromall thestatisticsand epidemiol ogicstudies,
SARS-CoV islesstransmissiblethan wasini-
tialy thought.*® Outbreak have been restricted
to families who lived in high density
accommaodation, hotels and hospitals. This
spreading character isthe hallmark of avirus
withlow communicability. Itispredominantly
spread in dropletsthat are shed fromtherespi-
ratory secresionsof infected persons.® Theuse
of aerosol-generating procedures (e.g. aero-
solized medication, non-invasivepositiveven-
tilation mask, bronchoscope, endotrached in-
tubation and sputum suction) in hospital may
facilitate the transmission of SARS CoV.*%
Fecal or airbornetransmissionislessfrequent
and happened only in specific circumstance.'’
No report about vertical or perinatal transmis-
sonwasmade. Most patients might not effec-
tively transmit the virus. During outbreak in
Singapore, 162 (81%) individualsof all prob-
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able SARS caseshad no evidence of transmis-
sion of aclinicaly identifiableillnessto other
persons.?® Numbers of secondary infections
was2.7 onaverageper caseat thestart of Hong
Kong epidemic.®® Transmissionratefel| during
the epidemic after public health and other con-
trolling measuresweretaken. However, there
are few infected persons—*“ superspreaders’
have been responsible for a disproportionate
number of transmission.”*% Superspreaders
and nosocomia amplification werethemain
factors that leading to the 2003 outbreak of
SARS. Therewasno documented isol ation of
the virus from persons with asymptomatic
infections. Inall serologic and epidemiologic
studies, transmiss onfrom asymptomeatic cases
cannot beproved.?”- Transmission from prob-
able casesto healthcare workers took place
generaly onfive or more daysafter the symp-
tomonset. 22X Thiscorreatewithreportsthat
viral load detected by RT-PCR is 2.3 X 10°
copiesper ml onday 5 and then reachits peak
on day 10 with amean geometric valueof 1.9
X 107 copies per ml of nasopharyngeal
aspirates.”’

Put all these factstogether, SARS-CoV
issufficiently transmissibletocauseanepidemic
of great extent if it isleft unchecked.With good
basi ¢ public health measure and infection con-
trol measures, it is not so contagious and
uncontrollable

Theincubation period of SARSestimated
formasingle point of exposureis between 2-
10 dayswith amedian ranging form 4-7 days.
%25 Onestudy in Chinareported that somecases
may havelonger incubation period (20 days),
but the data on the history of exposure were
incomplete® Themeantimefromonset of clini-
cal symptomsto hospital admissionvaried be-
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tween 3-5 days.?® Suggestionson public health
measures provided by WHO use a 10 days
period for observation were successful in
breaking thechain of global infection.

Mortality of SARS was estimated by
WHO initially between 0-50% : 1%in persons
aged 24 years and younger ; 6% in persons
aged 25-44 years; 15% in persons aged 45-
64 years ; and greater than 50% in persons
aged 65 yearsand older.* It variesfrom 3% -
15% in different studies. According to WHO
datistics, thefataity of SARSranged from 11-
17% in Hong Kong, from 13-15% in
Singapore, from 15-19% in Canadaand from
5-13% in China. % * Treatments, clinical
presentations, laboratory studies and patient
characterswere used to predicting therisk of
mortality.> 141734

Clinical Features

Theinitid symptomsof SARSarenon-specific,
making correct diagnosis of SARS patient
difficult. Somefeaturesof thehistory, physica
examination, |aboratory findingsand resultsof
radiol ogical examinations however, shouldaert
physicians to add SARS as a differential
diagnoss.

Themajor clinical features on presenta-
tion include persistent fever, chills, myalgia,
malaise, dry cough, headache and dyspnea.®*
17.3538 The most common symptomin SARS
patientsisfever with abody temperature > 38
°C #9¥Fever isthereforeamain criteriain the
WHO casedefinition of suspected or probable
SARS. However, fever may be absent during
early stageof SARSCoV infection. Intheeld-
erly or patientswith comorbiditiesor impaired
immunefunction, absent of feverisnot reliable
to rule out SARS. In such patients, the pre-



senting problem may beafal and fracture.*+
Fever isoften associated with other symptoms
such aschills, headache, malaise, myalgiaand
dizziness. In studiesof different cohorts, fever
present in 94-100% of patientswith SARS.2*
338 Cough iscommon, but shortnessof bregth,
tachypnes, or respiratory distressisprominent
only inthelater stage of theillness3-*® Unlike
other atypical pneumonia caused by myco-
plasmaor chlamydia, upper respiratory symp-
tomssuch ascoryza, rhinorrheaor sorethroat
are less common. Sputum productionisalso
rare.®*Wheezing isgenerally absent.® Fe-
ver associated with watery diarrheawas re-
portedin 73% of patients 7 days after onset of
clinical symptoms in the Amoy Gardens
outbreak.!” Thediarrheawas described aswa-
tery inlargevolume but contained no blood or
mucus. Thefrequency of diarrheawas6 +/- 4
times per day and the durationwas 3.9 +/- 2.3
days. Vira shed andfaulty sawagesystem may
responsiblefor thetransmission of SARSCoV
viafecal-ora route.* Diarrheawas|ess com-
mon in published studies performed base on
other cohort. It isunknown to what extent as-
ymptomaticinfectionscanoccur.

Laboratory Findings
Lymphocytopenia, thrombocytopenia, pro-
longed activated partial thromboplastin time,
raised D-dimer ( presentation of disseminated
inavascular coagulation ) , raised lactate
dehydrogenase, d aninetransaminases, andcre-
atine kinase are common |laboratory features
Of SARS_S—lO, 17, 35-38
Progressivelymphocytopeniawasfound
in 98% of patient in onestudy and reaching its
lowest point inthe second week. Thelympho-
cyte count recovered in the third week, with

30% of patientsstill being lymphopenic by the
fifthweek after symptom onset. Most Patients
had reduced CD4 and CD8 T cell count dur-
ing the early phase, with mean CD4 and DC8
T cell count of 287 cellg/i | (normal : 410 to
1590 cell¢/i I) and 242 cells/i | (normal : 62to
559 cells/i 1) , respectively.”’Low CD4 and
CD8 lymphocyte counts at presentation were
associated with an adverse outcome in one
study.*

Fifty percent of patientsdevel oped asdlf-
limiting thrombocytopenia. The degree of
thrombocytopeniawasmild (platel et counts>
50000/ 1), and reached its low point at first
week. No patient had major bleeding or re-
quired platelet transfusioninthe study.* Tran-
sent leucopeniawasfound in 64% of patients
during first week after symptom onset. 61% of
patientsdevel oped leucocytos sduring the sec-
ond and third week of illness.*? Decreasein | eft
ventricular g ection fraction associated with
raised |actate dehydrogenase and creatineki-
nase was reported. Exact mechanism is
unknown.*Mildraiseinaminotransferaselev-
elswasreported in 23-50% of SARS patients.
Clinical pathological significanceisunclear.>*°
Studiessuggest that immune medi ated process
isresponsiblefor the raised aminotransferase
level #

Some studies connect raised | actate de-
hydrogenaseand aminotransferasewith exten-
sivelunginjury. Itispossiblethat these abnor-
mal laboratory findings may be aso, at least
partially, secondary to hemolytic effects of
ribavirin treatment. Inamultivariate analysis,
elevated L DH was an independent predictor
for poor outcomein SARS patients.*

Thereareseverd reportsonatypica clini-
ca presentation of SARS. Patientsmay present
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without fever, or with diarrhea but no
pneumonia. Duetonoreliablerapid diagnostic
testsin the early stage, identifying SARS pa-
tientswithatypica presentationisdifficult. Fisher
et al. described four patientswith atypical pre-
sentations who were later diagnosed with
SARS. All of them were afebrile on
presentation. However, the four patients all
showed lymphocytopenia and raised | actate
dehydrogenase.® These laboratory findings
could dert physiciansin making thediagnosis
of SARS.

In many viral diseases, viral sheddingis
greatest during the early symptomatic phase.
However, virusshedding iscomparatively low
duringtheinitial phase of SARS.Y The detec-
tion ratesfor SARS CoV using conventional
RT-PCR arelow inthefirst week of illness.*
The positive rates on urine, nasopharyngeal
aspirate, and stool specimen havebeenreported
to be 42%, 68%, and 97% respectively on day
14 after symptom onset.'” Sensitivity of na-
sopharyngeal specimen canreach 80%for the
first 3daysby improvement on methodsof ex-
tracting specimens and applying quantitative
real-time RT-PCR techniques.* The detecting
rates by quantitative real-time RT-PCR for
SARS CoV RNA in blood specimen wasre-
ported to be 80% as early asday 1 of hospital
admission but then drop to 75% and 42% on
day 7 and day 14 respectively.*’ Serological
test by detecting 1gG seroconversonto SARS
CoV may take 28 days to reach a detection
rate above 90%.’

Radiologic Findings

Imaging playsanimportant roleinthediagno-
sis of SARS and monitoring of response to
therapy. Dependingontheinterva betweenthe
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onset of fever and hospital admission, theinitia
chest radiography isabnormal in 60-100% per-
cent of cases.’* 1”4 The radiographic appear-
ances of SARS share common features with
pneumoniaof other causes. Progression from
aperiphera infiltration or aunilateral focal air-
space opacity to unilateral multifocal or bilat-
eral involvement within 1-2 dayswhiledisease
ongoingistypica finding. Lack of cavitation,
lymphadenopathy and pleural effusionarethe
moredistinctiveradiographicfindings. Themost
commoninitia radiographicabnormalitiesare
ground-glassopeacificationsthat donot obscure
underlyingvessasor foca consolidationsof the
peripheral, subpleural and lower zones of the
lungs.® 34 One study reported that the opaci-
ties occupy a periphera or mixed peripheral
andaxia locationin88% of patients®Inacase
sevies, spontaneouspneumomedi astinumwith-
out preceding positive-pressure ventilation or
intubation wasobservedin 12% of patientsand
20% of patients developed evidence of acute
respiratory distress syndrome over aperiod of
three weeks.*” The pleuraldesis-like effect
caused by subpleural pneumonic processand
thefibrosisand cystsformation cuased by dif-
fuse aveolar damage may associate with the
characterigticgpontaneouspneumomedi astinum
in SARS patients. In patients with
comorbidities, abnormalitiesinchest radiogra-
phy may precede the onset of fever,340.44.48
Highresolution CT isabnormal in67% of
patientswithinitially normal chest radiographs.
* The predominant abnormalitiesfound onini-
tial CT scansareareasof sub-pleura focal con-
solidation with air bronchograms and ground
glassopacifications. Thelower lobesare pre-
dominantly involved, especialy in the early
stages.® |n patients at more advanced stages,



thereisinvolvement of thecentral, perihilar re-
gionshy large (>3cm) lesions.® Radiologists
fromthePrinceof WaesHospital, Hong Kong,
recommend thefollowing protocol for diagnos-
ticimaging of suspected SARS patients: (1)
Petientswithsymptomsandsignscons stentwith
SARS and with abnormalitieson chest radio-
graphsarefollowingupwithserid radiography.
CT scanning isnot required. (2) Patientswith
symptomsand signsconsistent with SARSand
with anormal chest radiograph undergo thin-
section CT to confirmthediagnosis. They sub-
sequently undergo serial radiography for fol-
low-up.*®

Clinical Course

Theclinical courseof SARSIishighly variable,
ranging from mild symptomsto aseveredis-
easeprocesswith respiratory failureand death.
Deterioration of clinical conditionand progres-
sontorespiratory distresssyndromerequiring
ventilation support and intensive care occurs
generally at 7-10 days after symptom onset.*
1 SARS may also present with fulminant
course, progressing from mild discomfort to
respiratory failurerequiringmechanica ventila-
tion support within 24 hours.

Typica SARScoursecanbedividedinto
3 phases:*’

Phase 1: viral replication phase, isasso-
ciated withincreasing viral load. Patientspre-
sentedwithclinical symptomsof fever, myalgia
andother systemicmanifestationsgeneraly im-
proved after few days.

Phase 2 : immunopathol ogical damage
phase, ischaracterized by recurrence of fever,
oxygen desaturation and radiological progres-
sonof pneumoniawithfalsinvira load. Diar-
rheamay occur inthisphase. Fever recurredin

85% of patientsat amean of 8.9 days. Radio-
logical worsening wasnotedin 80% at amean
of 7.4 days. 1gG seroconversion, correlating
withfallsinviral load, could be detected from
day10 to 15. Severe clinical worsening aso
occurredinthisphase.

Phase 3: progressioninto ARDS neces-
gitating ventilation support. 20%of patientspro-
gressed to thisphase. Concomitant nosocomial
sepsis, end-organ damage and severe lym-
phopeniacould be developed in this phase.
Ingenera, 32% of patientsrequired intensive
careat amean of 11 days. Progressivedecrease
inratesof viral shedding from nasophryngesal
secretion, stool, and urinewas observed by day
10-21 after symptom onset.® 147

Case Definition

WHO casedefinition* wasasfollows:

A suspected case was defined by WHO asa

person presenting after 1 November 2002with:

1. Fever>38°C,and

2. Cough, difficulty bresthing, or shortness
of breath, and

3.  Either closecontact withapersonwhois
a suspected or probable case of SARS
and/or history of travel or resdenceinan
area with recent local transmission of
SARSwithin 10 daysof symptom onset.

A probablecaseisdefined as:

1. A suspected casewith radiographicfind-
ings of pneumoniaor acute respiratory
syndrome, or

2. A suspected casepositivefor SARSCoV
inone or morelaboratory assays, or

3. A suspected casewith necropsy evidence
of acuterespiratory distresssyndromewith
unknown cause.

4. Exclusion criteria: acase should be ex-
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cludedif andternativediagnosscanfully

explaintharillness.,

The WHO case definitionsfor suspected
SARShavealow sengitivity of 26% andanega
tivepredictiveva ueof 85%for detecting SARS
in patients who have not been admitted to
hospital.50 The WHO has revised the case
definitionsinthepost-outbreak period within-
clusionof radiographicand|aboratory findings.
(Teble2)

Treatment

Becauseof limited understanding of the patho-
genesis and clinical course of this newly
emerged disease, treatment strategies for
SARSwerefirst devel oped ontheoretica bases

andfromdlinical observationandinferencesdur-
ingtheoutbreakin2003. Themainsireamthera-
peutic interventionsfor SARSinvolve broad-
spectrum antibiotics, antiviral agent,
immunomodulatory therapy and supportive
care.

A retrospective multicenter study has
shown that compared with amatched cohort
who received standard trestment, the addition
of lopinavir-ritonavir asaninitia trestment com-
bined with ribavarin and corticosteroid for
SARSwas associated with areduction in the
overall death rate (15.6% vs 2.3%) and intu-
bation rate (11% vs 0%).>*? Ribavarin was
widely chosenasanempiricad therapy for SARS
becauseof itsbroad-spectrumantivira activity

Table 2. Laboratory confirmation for coronavirus

Recommendation from WHO for laboratory confirmation of SARS infection

® Nucleic acid tests

Reverse transcription polymerase chain reaction (RT-PCR), positive for SARS-CoV

using a
vaidated method from:

1. At least two different clinical specimens (e.g. nasopharyngeal and stool)

OR

2. The same clinical specimen collected on two or more occasions during the course

of

theillness (e.g. sequential nasopharyngeal aspirates)

OR

3. Two different assays or repeat RT-PCR using a new RNA extract from the original

clinical sample on each occasion of testing.

Seroconversion by ELISA or IFA

 Negative antibody test on acute sate serum followed by positive antibody test on

convalescent phase serum tested in parallel.

OR

« Fourfold or greater rise in antibody titre between acute and conval escent phase sera

tested in parallel.
® Virusisolation

Isolation in cell culture from any clinical specimen and identification of SARS-CoV using a

validated method such as RT-PCR.

WHO qguidelines for the global surveillance of severe acute respiratory syndrome
(SARS) : Updated recommendations October 2004. 2004:11-12
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againg many DNA and RNA virus. Itwascom-
monly used with corticosteroids.> 1032 28.53.54
Theuseof ribavarin hasattracted alot of criti-
cismduetoitsunproven efficacy and moresig-
nificant toxicity, including hemolysis (76%),
decreasein hemoglobin of 20g/l (49%), raised
transaminases (40%) and bradycardia (14%).
14.17The prevalence of side effects from
ribavarin is dose-related.” Side effects have
also been observed more frequently in the
elderly.® Osdtamivir phogphateisaneuramini-
daseinhibitor for the treatment for influenza
virus. [twascommonly prescribedtogether with
other forms of therapy to SARS patientsin
some Chinese centers.>8°** Sincethereisno
evidencethat thisdrug hasany efficacy against
SARSCoV, itisgeneraly not arecommended
treatment except when used as an empirical
therapy to cover possible influenza virus
infection.>*>*

Interferonsareafamily of cytokinesim-
portant inthe cellular immumeresponse. Inan
uncontrolled study in Toronto, useof interferon
afacon-1and corticosteroid for SARS patients
were associated with reduced disease related
oxygen desaturation, more rapid resol ution of
radiographiclungopacities, andlower level sof
creatinekinase.*® Invitro study of interferons
against SARS CoV was carried out in
Germany. Interferon betawasfoundto bemore
potent than interferon alfaor gamma, and re-
mained effectiveafter vird infection.> Theses
resultssuggeststhatinterferonbetaispromising.

Human gammaimmunoglobulinswere
usedinsomehospitalsin Chinaand HongKong
without definite benefit. Convalescent plasma
collected from recovered patientswas also an
experimental treatment used in Hong Kong.>
32535 Dueto the uncertainty effect and con-

flicting clinical data, its use required more
evauation.

During phase 2 of SARS, the pneumonia
and hypoxemia progress despite afall in the
viral load as 1gG seroconversion took place.
Tissueinjury in this phaseisassumed dueto
immunopathology. Highdosesteroid havebeen
given to prevent immune response mediated
injury. Timely use of steroid oftenled to early
improvement intermsof subsidence of fever,
resol ution of radiographicinfiltratesand better
oxygenation, asdescribedinmany Chineseand
Hong Kong reports.>® 323> There was com-
parativestudiesshowing theefficacy and safety
of pulsed methylprednisolone as an initial
therapy compared with alower doserigimen.
% However, pulsed methylprednisolone was
identified asamajor independent predictor for
mortality in one study.® Theinconsistency of
treatment outcomesin SARS could berelated
to differencesin thetiming, dosage and dura-
tion of corticosteroid use. The ultimate aim
shouldtheoretically beto strikean optimal im-
mune balance at the right time so that the pa-
tient can mount a sufficient adaptiveimmune
responseto eradicatethevirus, but without se-
quel aeof irreversiblelungdamagefromimmune
storm. A protocol was published to have satis-
factory clinical outcomes.>

Non-invasivepostivepressureventilation
(NPPV) has been used with successin SARS
patientswith respiratory failure>> However,
NPPV should be carried out only if thereis
adequate protection for healthcareworker due
tohighrisk of vira transmission and spreading
of contaminated aerosol viamask |eakage.

Degspite treatment efforts, some SARS
patient still devel op hypoxemicrespiratory fail-
urerequiringintubationandintensvecare. The
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actual endotrached intubation proceduresbear
ahighinfectiverisk andhedthcareworkersmust
grictly adheretodll infection control measures.
Tominimizetherisk, theprocedureisbest per-
formed by highly skilled personnd using rapid
sequenceintubation.®® Most centers used ven-
tilation settingsaccording to the strategiesfor
acute respirator distress syndrome. Thetidal
volume should be kept low at 5-6 ml/kg, pla-
teau pressure be kept less then 30 cm H,0,
and positive end-expiratory pressure (PEEP)
betitrateto aslow as possibleto maintain the
oxygenation. Mechanically ventil ated patients
should be adequately sedated and ashort-term
neuromuscular blockade may berequired.®
Furious efforts are being made to deter-
minethe optimal treatment regimen andto de-
velop therapeutic agents and vaccines.
Nonetheless, despite theses techonol ogical
achievements, weremain asvulnerabletothis
new agent as our ancestors were to previous

plagues.

Prevention
In the absence of avaccine, the most effective
way to control anew viral disease such as
SARSisto break thechain of transmission. In
amost all documented cases, SARS s spread
through closeface-to-facecontact withinfected
droplets. Three activities: case detection, pa-
tient isolation and contact tracing can reduce
the number of people exposed to each infec-
tious case and eventually break the chain of
transmission.®? According to WHO
recommendation, the three steps should be
performed asfollow:
1. Casedetection aimsto identify SARS
cases as soon after the onset of illnessas
possible,

Ann Disaster Med Vol 3 Suppl 2 2005

2. Oncecasesareidentified, thenext stepis
toensuretheir prompt isolationinaprop-
erly equipped facility, and management
according to strict infection control
procedures.

3. Contacttracinginvolvedtheidentification
of al close contacts of each caseand as-
suranceof their careful follow-up, includ-
ingdaily health checksand possblehome
orfacilityisolation.

Theprimary focusof SARSsurveillance
activitiesincountrieswithout or withfew SARS
casesisontheearly identificationandisolation
of patient who have suspected SARS. In
contrast, countrieswhich are affected by ase-
vere SARS outbreak must immediately takea
variety of measuresto contain the epidemic.
Thesemeasuresinclude:

1. Creationof anemergency operating cen-
ter

2. Designationof SARShospitals

3. Indtitutions of efficient quarantine mea
suresbased on specific criteria
In Taiwan, the Department of Health ef -

fortsfocused onlimiting nosocomial transmis-

sion by designating SARS hospitals. Fever
screen centerswereal so established toidentify
potential SARSpatient andtominimizetherisk
of transmissionviahospita settings. Patient care
capacity was expanded by the construction of
additional negative pressureisolation rooms.

Quarantine and isolation measures were per-

formed viamilitary facilities, campsites, and

homeisolation.*

Quarantine

Teststo identify SARS patients at the earliest
stages of diseasearenot expected to bewidely
available soon. Early introduction of quaran-



tine proceduresfor SARS should therefore be
considered by hedlth authorities. I solationand
guarantine procedureswill belesseffectiveas
more cases accrue. Therefore, stringent mea-
sures implemented early in the course of the
epidemic prevent theneedfor stricter measures
asthe epidemic spreads.* Quarantine doesnot
awaysconfinetoahospita or military camp. If
patients are not sick enough to warrant
admission, the community may be best served
by sending such patients home, provided pa-
tientscanredtrict their activitiesinaresponsble
manner until they areasymptomatic.®

Infection Control in Hospital Setting
Hospital workersremain onthefront linesin
theglobal responseto SARS. They areat con-
Sderablerisk of contracting SARSwhenthere
isan opportunity for unprotected exposure. In
order to protect healthcare workersand to pre-
vent diseasedissemination, grictinfectioncontrol
measuresand public education are essentid .5
Dropletinfection seemsto betheprimary
route of spread for the SARS virus in the
healthcare settings.?’ Recommended measures
for droplet-rel ated infection arelisted asfollow:
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1. Patients should wear N-95 masks once
symptoms developed and be placed im-
mediately inisolationfacilitieswithnega
tivepressure.

2. Healthcareworkersshould wear smilar
maskstogether with head cover, goggles,
gowns, and gloveswhen caring for these
patients.

3. Dailyandtermina disinfection shouldbe
thorough, with careful washingand disin-
fection of the bed, handrails, bedside
tables, floor, and equipment with hy-

pochlorite solution (1000 ppm).

4.  Forintubated patients, the use of aclosed
suction system is essential to avoid air
leakage and enhanced disease
trangmisson.

Other recommended measuresfor infec-
tion control includehandwashing, theater caps,
proper order in getting undressed, avoidance
of nebulizer medications, and makeuseof RS
whenintubating SARS patients.® %

Themostimportant|lesionslearnedtodate
isthe decisive power of high-level political
commitment: isolation, contact tracingandfol-
low-up, quarantine, and travel restrictions, to
contain an outbreak even when sophisticated
control toolsarelacking. Other successful mea
suresinclude the design of SARS-dedicated
hospitalsand fever clinicsto minimizetherisk
of spreading viahedl thcaresettings, massmedia
campaignsto educatethe public and encourage
prompt reporting of symptoms, and fever
checksat airports and other border points.®’

The key steps to breaking the chain of
transmission are prompt detection and isola-
tion of new sourcesof infection. At emergency
department or other primary caresettings, rapid
development of clinical decisonrulesisthees-
sential step in response to such a natural
terrorism.®®
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